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ABSTRACT 
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The Energy We Use 



^ Introduction Th;is 'pacKet contains a set of niae^ lessons that 

are closely related to the traditional curriculum, 
for- this grade level — Me, My World. In-this unit 
- ^ children discov.er^ that energy lis one of the links 
^ ^ between- themselves and everything else. Here, in 
these lessons^ children examine things such as ce- 
real grains to learn about fdod^'enetgy; make clay 
. dinosaurs to get some begiiin'ing- ideas about the 
I / formation time of coal, oil, and natural gas; ^nd 

become a part of a pinwheel parade showing" the. en-^ 

ergy in wind. . ./ * . • / 

^ ^ ' ' , « ♦ - 

Each lesson contains t^ompdete teacher and^ student 
> ^materials. , Reading skill? and language experiences 

f ^ ^ are reinforced in each activity. While it ds 'Sug- 

^ ' - gested that teachers follow the sequence we have * 

used, 'the order shojald be modified if it would bet- 
' ter meet* the needs* of the students. ^ A sequence and 
a glimpse of the student activity for each lesson • 
' : follows: . ' * • 

. ^ , Activj^ty / Contents 

1 / Energy Provides Heat,* Ligbt, and 

/ Motion 

- '•'^ 

' ^ . i . ^ Energy From "Food ^ 

• / ^ ' ' . 

• - 3 » ^ Energy .Is* All Around 

'^4^ .^Energy From i^he Sun' 

5. 'Fossil Fuels 'Have t;o Be Burned to 

• Let Energy Out 

'I * ■ ' ^6 • Th^* Energy in Wind^ 

7 * . • Energy in Moving Water 

8 . Energy ConserV^ation 

: * . . /•'".-> . • • . • ' 

. ' . 9 " ' The Best Present of All. 

'" C ■ ■ ' ' 
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Overview 



Objectives 



Background 
Inf pronation 
(Teacher use 
only) 



Teaching 
Strategies 



1. What is Energy? 



This lesson develops an understanding of what ener- 
gy Is.; It, focuses on the fact that in order to , 
have heat and- motioi^,- you have to provide energy. 

— * 
Students should be able to: 

1. « , Demonatrate by running, jumping, and clap- 

ping, that through motioa, l^eat energy is 
produced. 

2. Explain that the heating source (radiator) \ 
in the qlassroom is also prbducing heat en- 
ergy. 

This short lesson introduces the^ first grader to « 
the nature of energy. The 'difficult concept of nu- 
tritional energy — the flow, of energy through the 
food chain is handled in a*\^y childi^en of this ' 
age can comprehepd. The chemistry of .'burning -r- 
utilizing fuel, oxygen, and heat is presented in 
simple experiments that children perfotm,'' e.g. , 
juh^ping, 3:unning, etc. % 

♦ 

In addition, ve see this '"lesson as one that help^ 
to 'clarify the. Sometimes difficult concept! that En- 
ergy is used to heat," light, and move things. Tfie . 
classroom radiator can be -^used to. demolnstrate mo- 
tion energy as he.at. 

' { ' ^ ' • . 

Have children run around the out§ide school field^ 
or skip around £he room until the^, begin to' tire.* 
Ask': How do you feel? , Why do^you feel warm and 
tired? (You feel tired because you have been using 
a lot of energy: You used energy in your bodi} "to 
move and ^^^^ warm.)^ ' ' . * 

^ Have students put a fin^el; in their. mout'Jis, or put 
a hand lindef their clothes on their stomach, og^^'niii- 
der their arm. How does it feel? Help chil^^n' 
understand our nody is con'itantly using energy to 
help us keep warm, moye, and grow. 
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Let's look around the room. Who §ees something in 
the' room that moves or makes us w^rm? (Clocks ra- 
diator, bell.) Have* a volxinteer* go to a conductor 
•^of heat and'E^ut hi^s/her: hand just above it. Ask: 
Can you tel*! the class What' you feel) or what you 
might, feel, if the heat vere on? What do you think 
is making the air move or ♦feel warm? (Energy.) " \ 

We have heat, in our bodies* The .radiator ha^ heat-. 
•Is therje anything else in our room tha^ gives off 
heat? (Lights should be suggested.) 

Clarify sofne beginning ideas about the 'nature of 
^energy by leading a discussion. 'You might begin by 
saying: There ar-e many things in the world that' we 
know are there, because we see them.' But there are 
some* things we canijot see. Energy is one of those 
things* , How do we know energy is ttiete? Who can 
tell. me a way? Children will probably suggest some 
of the following: (a. we can run and jump. b. 
The radiator feels hot. c. * The light fixture has 
light and heat.) ' ' 

Now cloge your, eyes tight. and imagine: If you could 
see energy, what would it look like?' Now open your 

•*5eyes and tell me what you saw. (Accept any answer 
the children give, since this question asks for an 
imaginative interpretation of the appearance- of en- 
ergy.) Ask children to close their e^s again and 

-to imagine what energy 'feels- like . (Accept all re- 
st>onses, but conclude the Ifesson with the idea that 
energy produces heat and motion.) 



2. Energy From Food 



Overview 



Objectives 



•Matfer,i^l& 



' Background 
Information 

(Teacher use' 
only) 



Teaching 
.Strategies 
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This lefes'ofi develops the ghildren's understanding " 
that food is one of the sources/ of energy. 

Students should be able to: ^ 

1. Match ygirious cereal grains with j)rocessed 
food that is made from these grain^s. q/I 
Recognize that when food is digested, it 
becomes a source of energy and that we need., 
mpre food energy when we are more active. 



2. 



pencils 

P^per 

Crayons 



Seed samples of wheat, Ocits, 
barley, rice, corn, millet ^- . 
each in a separate bowl* 

Processed cereals Buckwheat ;i - . 
Grapenuts, Shredded Whedt; Puffed* 
Rice Cheerias , Cor;nf lakes , Rolled 
Oats. ^ (Qhbose* three or four from 
each group if you cannot get "^hem 
all.) , ' . * 



Food energy is found in nutrients (proteins,* car- 
bohydrates, fats, etc.). Energy is released into 
the bloodstream during the process of digeistion. 
Sugay' is released faster than the other food ele- 
ments, but it is not the most nutritional. Food 
energy is measured ifi calories. 

An introductory type of activity would be^ to ask 
the children to .look at the grains in the bowls.. 
After a few minutes, ,ask them to describe each 
kind. What calor is wheat (corn, oats, etc.)?^. 
How big are the cereal grains? Which'^are big? 
Small? What does wheat (corn; oats, etc.") feel 
like? Would you want to eat -them?' Do you some- 
times ^at them? Do' you know what kind of grain _ 
each one is?CCHelp them to identify each one«) 
In wha.t form do yoji. ?at this grain? (Wait for ^ 
someone, to puggest' breakfast cereal, then place, 
breakfast cereal boxes on' the 'table letting 
children match each cereal wifch the gr'aln it is 
m^de from.) Most cereal boxes have the grain 
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\iMustrated. * The/ World Book Encyclopedia has' 
pictures of grains"] ^ ^ 



Develop the., lesson by asking: V Do you eat e:ereal 
dn the morning? Why do/yoii eat^ it? ('Gives energy.') 
What other, foods give ^ergy? (Let th§m name 
several different food4.,) ^When you eat foodr do 
you think about how your body changes it into energy? 
What db teeth do td ?ood? . (Break-up the food' into 
smaller pieces.) ™ere in our bodies do, changes 
take place? (Mouth, stomach.) Show me wh^re your 
stomach is. What/nappens to food in there? 
(That's where tl}e food gets changed to chemicals 
that go to the cells all over you^r body/wher'e it's * 
chahg»ed into energy . ) 

Then say: Find your heart, and feel it Beat. You 
.will need to remain vety quiet. When you feel it < 
beat/ stand up. Conclude this^part when most of the 
children are standing. *Then say: Let's do some 
jumping jacks togethqr^ -Do at 'least ten..* Now sit 
down and find your heart again 'and feel it beat. 
Is it beating slower or^ faster than before?. Did ^ 
you u^e piore food energy when you were jumping? 
When you use up most of the food energy your body 
ha^ stored, V;hat do you think^ happens? (You feel 
pungry , and you k^ow.it's time^ to^ ea:t again.) » 

Pass out newsprint folded in half, crayons, and 
■pencils. Say: Think about your favorite food. 
On ,th6 left side of the paper, ^ draw a picture of 
yourself eating your favorite' food, dn thfe right 
side of the paper^ draw something you can do with 
the energy from that food. ^Run,' jump, etc.) if ^ 
you can, write a sentence about your pictures. 
(Use the pictures f or^ a bulletin boar^or language 
experience char-t", or let the children tak^.them* 
home.) . ' * ^ ' .* * 
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3. Energy is Ail Around 



Overview 



Objectives 



This^ lesson reinforces the nature of eiiergy as 
producing heat, light, and motion. An energy 
tour illustrates that energy -can be found in 
many places :ln and around the- school building. 

. Students should be able to: ^ 

1. Identify three forms of energy. 

2. Explad^n some of t-he 
ways energy is "used 
in the school. 



Marterials 



Backgrounds 
Information 
(Teacher* use 
. 6nly) 



Paper with one or A:wo ^' 
lines at the top and 
X bottom and spatfe fo^ 
' a 'drawing between 
Pencils 
A Crayons » 

Gas ^furnaces and'gas 
ovens ^use chemical energy. 
When a fuel is .burned, 
^ -mas t of its 'energy is 

given off as heat. ^ 

^ Classroom lights use electrical energy. In incan- 
descei>t ULghts, the filament or wire is made hot 
enough so. it will radiate light as well as heat. 
Floiirescent ligljts give off 'more energy as light 
and less as heat. ' 



Note: 

In advance of the day's 
lessen, arrange with the 
school custodian for a 
suitable time to visit the 
boiler room. Plan with 
the cafeteria staff for 
an appropriate time to 
visit the kitchen. You 
may wish to, arrange ,for ♦ 
a class .visit tocthe- 
school office and^school 
library. . • . ^ 



ctr j;cal 



The telephone system usTes ele 
motjLon to the clapper that Strik 
in turn vibrates, producing soun^ 
the examples of motion as §^fOrm 



energy to give 
'2(S the bell which 

Sound is- one; of 
rcf ^energy . 



The refrigerator and" air conditionisf^ use .electrical 
energy to extract heat from inside the -container and 
- discharge it to the outsi^^. • * 

In preyious ^lessons, children learned that heat^ amd 
motion are* forms of energy. ' ' ♦ 



Activity 1: Prepare your children for^ any of the 
trips^ you taJce around the building. These places - 
may be visited, iti any order. Be sure the children 
know^ they are to look for places where energy is 
being used. What you see vill. depend on your par- 
ticular schoQl building. ^ \Hav^^;;k^iem Vatch for 
things that produce motion, heat, or light energy. 
Vou may choose to use one or more of the following 
trips : . . . ^ 

Boiler Room — Children should notice the furnace 
and the hot water heater, water pumps and air 
-blowers.* Energy* forms are heat, motion, and light. 

'Cafeteria — Children should notice the ovens 

(heat) , refrigerators (heat/cool) , dishwasher 

(heat) motion)-, mixer (heat, motion) slicer (heat, 
moticSn) , etc. 



Library — movie' projector (he^t, ^motion, light). ^ 

r ^ \ 
,0f fice — electric typewriter (motion) , bell 'system 
(sound, motion) florescent lamp (light) 
• — * 

Activity^ 2: Following ttje tr'ip, ask the children 
to. choose one thing they saw on the tour^and*to 
draw it. They might print at the bottbm ef the 
picture the, form of energy ✓i^eing produced — heat, 
light, or motion. ' ^ - ^ ^ ' 



*Make up som^ riddles to recall some of the energy 
users seen oathe tours: 

1. In . tjBjfof f ice we saw something that, was on 
^ ^.^^P^^oved- and used electricity.^ It was 
a ▼ (Typewri ter . ) 

2. In -the library we saw something that -4ised a 
, . light, 'had two ^poola that movqd'^and used 

» ^electricity. It was a- 
(Projector . ) 




3. In on^ room we saw something thffl|Mbses oil 
• and gives off heat. It was ^a 

(Furnace.^t) 

4. We savi something that gives off hea±' energy, 
has a light 'in it and uses electrical energy. 
It'was a^ . (Oven.) 

5. we saw something that has a round base, that 
^ twirls around and uses nelects^icifcy . It was 

' a . (^Floor pol isher . ) 

Sn\ We 'saw something that uses electricity and 

makes a noise. It was a , 

(Bell.) \ ' " 

.7. * We saw something that was rectangular, uses 

electricity* and makes things cold. It was 

s . ^ (Fraezer . r 



Supplementary 
Activities 



Review the facts concerning the forms of energy 
by playing a memory game* Tell the ©biidren: To 
play this game y.ou must repeat what I say and then 
add something of your own, 

I went on an energy tour.. I saw 

First student a potato frying. 

Second studerit ... 4 ...... . a fui^ace heating. 

Third student . ..\ a boy jumpijig. 

^ Fourth s<tudeht .\ etc. ^ 



- Extending 
the Learning 




] 



4.., . ■. 

Ask the children to touch th*e flbrescent bulb., 
D06S it feel hot? (No.-) 

Ask them to put their hands closer,to thfe incandes- 
cent bulb, but not to touch it. It could burn them. 
Which bulb" feels hotter? Which has the most heat 
energy? (incandescent bulb . ) 



4- The Sun is a Source 
off Energy 



We get energy from many Sources.' In this lesson 
children will"" learn about the sun as a source *of 
energy. 

fftu'dents should able to: - ^ 

1. ^ Identify the sun as a source of energy. 

2. ; Write and/or tape 'a .'story about -the sun. 



Pox of cereal 
2 salnples of the 
same kind of plant 



The sun is a primary source of enerjgy for all 
plants on the ^arth. 'Plants- use energy* from the 
sun ^o coijibine minerals from the* soil with carbon 
(dioxide from the air to' make starches and sugar.* 
The proces-s is called photosynthesis-. Today ^we 
can -collect the sun's energy in photocells-, or in 
glass- covered boxes»^which are blackened inside. 
'The photocells convert the sun's energy to elec- 
tricity. The energy absorbed* in' the glas3 co\^ered 
boxes (which are called "solar panels/), can be 
used to heat water flowing over them/in pipes or 
tubes. This hot' water can then be stored for use^, ^ 
or used to heat a home. - 

:A box of c'efeal may be held before the class. You 
may wish to say: I. saw on TV a commercial for break 
fast cereal. The apaiouncer said'^that this breakfast 
cereal could give me energy. ' How\ could a hreakfas't 
cereal give me energy? \ ' 

Another way of proceeding, is t6 ask' the children 
who have p^ts at home to 'stand. Do atfimals get ' 
energy from •food also? (Call 'on each, child who, .is 
standing.) ^ Ask: ^ What kind of pet do Voii have? > 
What do you^^eed your^pet? '^How does your pet use 
the eneray "n the food? ' ' t 



Note: * . . 

A week in advance of the 
lesson put one plant in a 
dark place and a ;5iinilar one 
in the ligtft. 



Begin discussing the following key* questions: 

If we get energy from food, and animals get / 
energy from food, how do you suppose plaints get ^ 
energy? ' Are plants. living things? 

The sun gives -ligTit^ energy which .is used by 
plants. Place the two plants in front of the. 
class, the plant which was ^rown in the light and 
the one grown in the. dark. Explain where e'ach txad 
been growing. Have the class observe differences. 
(The one grown in \:he dark is likely to be taller^ 
•and a light shade, whereas the' one in the light 
w&ll be a healthy green color / bushier rather than 
t\ll and straggly . ; * \ • ' ^ 

Compare the conditions for growth of the one in 
the. dark with the one in the light. Bting out the 
.fact that , sunlight made the difference. Sunlight 
is necessary for the . growth of most plants. ) We 
get light from the^sUn. * 

We also get heat^froip the sun.' Did you ever get- 
^ sunburned? If so, where, did the heat come from? 

Find other exa^nples to show, that the si;n is a source 
of he<at. Go outside -and touch a wall that the sun ' 
is shining oi>.' Now touch a part of the wall made 
of the same material but in^the shade. Which is 
hotter? If your children ^are learning to use ther- 
mometers , ''measure the temperature of the part of. 
the wall in the sunlight and that in the shade. 
Compare . 

Block one pane of glass with black paper 'so that 
the shadow falls ^on the windowsill. - Put one hand 
on 'the sill wHfere- the .sun is shining and the other 
in the shaded portion of the window sill. Which 

^is better? Why? 

' ^ w * - - . 

'Make a cia^ story giv'ing some facts you have 
learned kbout the sun. It might include theseT* 

, . OUR SUN 

THE SUN GIVES LIGHT. . ^ ' 

THE SUN GIVES HEAT. 

PLANTS NEED SUNLIGHT IN ORDER TO GROW HEALTHY. 
BOYS. AND GIRLS NEED SUNLIGHT. 



5. We Use Fossil Fuels 



- Overview This lesson begins the develojJraerit pT an under- 
standing of fossil fuels - coal, pil,^and natural 
gas - as sources o£ energy. It*, focuses oil the 

' ' ' concept that these are non-renewable resources;""* 

once, used they are gone for-ever'. 

Objectives Students should be able to: ' ' . • 

1. , Identify three fossil fuels: coaT, oil, and 

' natural gas. ' • * 

• * ' 2. Recognize the many ways we currently use 

^ - .\ ' fossil fuels. ^ * 

3. Make a print to demonstrate how fossils are 
' ' ' formed, 

4. Recognize i;hat, when used up, fossil fuels 
' ' * are completely gone. 

' . ^ 5, Infer that coal is needed for producing 

' electricity. (In lesson 7 we explain that 
water power can also be used.) 
. « • • 

Materials Pictures 

Crackers in a .plastic bag 
Sampl.qs of oil, coal, or coke 
^ String 

Scissors . 
Crayons s/ ' 

Paste . * - 

Blue construction paper • / 
Black 'Construction paper' 
Paper punch ^ . - • ^ 

' ^ Milla cartons 

Background Coal, oil and natural gas are qoiranonly called fos- 
Information sil fuels because they were formed from the fossil 
(Teacher use remains. ^of ancient plants and animals over millions 
only) of years. Fossil fuels must^ be burned hefore ener- 

gy can be released. Once burned they are gone;. 
This energy is non-renewable. ) 

.Coal is found underground all over the world. It 



is colleated tjirough mining and transported by 
raiirofeid^cfar, truck, barge or freighter. Heat >i ' 
from burning coal, is uged in many industrial proces-- 
ses suchrVs-in makin'g ^gteel. Coal ^heat is also, 
used to" run. -electric power plants. " The coal heats 
water .t6. 'form« steam which turns the burbine and 
generates electrij^cal energy.. 

Oil -found under th^ ground and under the sea is 
collected by dr^llin^, and transported by pipelines 
and in oil tarjjcirs. <Oil has many , uses.' . It is 
burned in diefeel' engines, ^in trains and in trucks.. 
It is. converted tp gasolinj^ an^^ used in c^xs. ' It 
can also be used to provide heat energy to run 
electriq poWer plants^. . 

- Natura]( gas is fdund in underground wel]^s, is col- 
lected by d'rilling ajid -transported by pipe lines 
and gj6i|^' tankers and" stored in tanks' until used. 
Natural" gas..^is' burned in furnaces and stoves in 

.homes, offices and factories. 

Activity 1: Use the pictures showing the kitchen 
and the oi:^tdoor picnic ^'cene • (Pictures' 5-1) . Ask 
the children to find things in each of the pictures 
which give off heat of, light. .Color these. orange. 
Save for future use. 

\ . • ' ♦ 

Discuss where the heat or light comes from. Their* 
answers will-probably fae electricity which , 
usually uses water or coaX -for power; gas, refer- 
ring to natural gas; or coal. Discuss Ae fa'ct 
that these hav,e to be burned to give off" energy i 

Activity 2: Help the children recognize that 
coaX is often used in power plants to make electri-^ 
city. Cut out the parts on illUstratioiv 5-2a and b to 
^build a power plajit with its accompanying coal pile * 
and power lines. . You can make this simpler or jnbrd" 
complex depending- on the ability of your class^ ' 

Have your class work individually 'or , in small groups. 
Duplicate the plans for the genei^tor (5-2a»and b) . 
Have the children cut out the parts. Fold on the 
broken lines and fasten together by putting paste-,, 
on the tabs. / ' 

i' 

Some group might tear small, chunks of black paper 
and pile* these "pieces of coal" beside the generator 
to make a coal pile. Others can make, a 'dam to ire-* ^ 
present water power as the source of energy. * ' 

The thicket rectangular pieces can bp. rolled;^ tt) make 
the smokestacks. Cut up oh the lines and bend - 
outward on the broken' lines to' make tabs to fasten"^ 
the smokestacks , on the roof of the 'power plant. 



Which give off heat or light? 
Color them orange. 




Roll \ip the. telephone poles,, put holes in the top 
with a small-hole punch, ^ and string electric wires 
from the ^ plant to the poles ^nd on to any simple 
milk ^ carton hou^ses you might devise. The poles .can 
be' kept upright by inserting one end into a clay 
base. 




cle^ around them. 

Explain to the class that gasoline is made from 
' oil which comes from the ground. Oil is a fossil 
fuel. 
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Telephone po\p 

(Roll and put into clay bafee) 



Ujtitity pole 

(Roll and put into" clay base). 



Fold & 

Pas^te 



Fold & 
Paste 



Fold & 
Paste 



\ 



Power Plant 



Fold & 
Paste 



5-2a 




i 



• e 



iFold along dotted lines^ 
|Paste#the blue, paper J 
jriver^over the shaded 4 




( 



i 





• 




* « 

River 


-^--J. 


Cut out of blue paper and cut along 
dotted lines to show the waterfall. 



Smokestack 



"T 



Smokestack 



Cut along dotted l'in^» 
Roll to make chimneys.*' 
Put paste on tabs. 



>5-2b 
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\ what ! things need gas or;o1l to move? ; 
; •Circle : th^m. ^ . . ' " . 
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,Activ}.ty 4: Coal, oil and natural gas are palled, 
fossil fuels. These fu§ls-wefe. formed long a^yo ^ 
before peopl^e lived on the earth. At that ,time 
the earth may haye looked like* the picture 5-4 

.Long ago ^hese plants -and animals lived vancj died 
and fell to the ground. More ^and more of these 
large trees grew^ and they in turn fell to the 
ground and covered the first ones. SojAetimeS* the 
land sank^and was covered with, w^ter and at' times 
it would rise again. More and more tree^ ^rew ' , : 
in the swampy forests/ only to ^all too as ^"^tjaey * ^ 
grew old and died. 

Through the ages the materials on top became * 
heavier and heavier and the plants and animals were 
pressed Harder and harder! Gradually they changed 
into coalr oil and natural gas. This process took 
millions and millions of years. . ' 

Since this all happened^ before there were people 
on the earth r how do we know about these plants. ' 
and animalfe wKicl? lived so long ago? Sometp.mes' ' 
the^ leave records. These records are called 



fossils 



Examine samples of ^1 and coal and remind ,the 
' children how long ago this was made. Once used ^ ' 
it is* goil^forever. We cannot get^it back. We 
say it is r^j-renewable^ 

Activity 5: Place two crackers in a plastic bag. 
Let the class examine thei^qgackers ; Then have pi 
n^umber of children^ eat up the crackers. Look again 
at the plastic bag. All the crackerSr>which were 
in the 'bag are gone. Those two crackers are gone 
forever. In a similar way^ *we have ascertain amount 
of coalr. oil and gas on the earth • When we use it 
^upr it is gone fprever. We -say that our ccml and 
oil and natural gas are non-renewable.. Once used-^ 
up they are, gone forever. 

Burn a candle irj an aluminium pie pan. Feel ttte 
heat energy Observe the light energy. Once ^ the ' 
candle is completely burned down^ its energy is 
gone - it is used up. ^ 



Activity 6: Ori the pictures used earlier (5-i) - ,( 

cross out, using an X, those things we could not * * 
V use if we had no oil^ no gas or fiQ coal (charcdal) . 

TThe pictured on 5-5 show what Johnny arid his mother 
. did last Sunday. If we Jiaye no coa'l, no gag and / ^ 

no oil 'next Sunday, which of these activities would 
^ they be unable to do? Cross a line through them. 

Summarizing 1. Thirik of some of your daily activities,. If we 

^ the Lesson had no gas, no coal and no oil, which woujLd ybu 

. .have to stop doing? Draw a picture to- show Which 

• J- • one yoil .would miss the most. 

' ■ P'^t a C (or color black) in the ' corner ifl you 

^ ' have to have coal or coke for this activity, 

■ i \j ^ri 0 *(jor color orangd) in. the .'corner /if you 

would use oil or gasoline. / 

/ ' Put an E (or color blue)' if. you would nf ed elec- 

* \ • * ' tricity. ' / 

/' ^ Put a G (or color green) if you would i/eed 

' natural g4s. 

2. Each of the pictures in illustration 5-6/ has a 
block in the corner. Have'' the children identify 
the form of energy needed to perform each acti-^ 

^ vity pictured, as they did in number 1 above. 
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WHAT DO WE USE? 




KEY: 

2 COAL 

0\ OIL or GASOLINE 



NATURAL GAS 
ELECTRiCITY. 
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6. Wind is a Source 
o| Energy 



Overview' 



Objectives 



Materials 



Background 
Information 
(Teacher use 
only) 



Teaching 
Strategists 



This lesson develops the children's understanding 
of wind' as one of the sources of energy. 

Students should be able to: 

1. Identify wind as a source of energy. _ 

2. Construct a --windmill. ' 

3. Observe- the relationship between th^ force 
of '.the wind and the* speed of i:he pinwheel. 

Lstrge paper bag 
Cardboard tube 
Rubber band 

Paper dolls (that w^ill stand 

Windmill pattern ^. ' ; 

Paper clips ' > , , * 

Milk c'Jartons " , t 

Until the turn of the century 7 wind was put to good 
use in this cpjintry." It was used mainly for sailing 
ships and for pumping water and generating electri- 
city on our prairies. However; the wind gave *way 
to the more reliable steam power, and the wind-driven 
generators gave way to electrici^ from the big 
power plants. 

Wind has one ma^jor ^drawbaqk/ and that is its varia- 
bility. If technoi9gy can harness 'wind to an^elec-^ 
trie system that 'will not peak and decline/ then 
wind can become a source of .power of the future. 

This** lesson stresses the skill of observation. It 
also stresses the fact that student opinion must 
necessarily b^ tentative and partial. The actual' 
conditions of the wind are learned by further ex- 
perience. 

Announce that today's lesson will be about an ener- 
gy source that starts with the letter VJ. -Ask s'tu- 
dents to try to giiess what this energy sotiyjc^ ,,is 
while they watch something. You will need the fol- 
lowing pictured items: 
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Paper dolls Paper bag Cardboard tube 

Attach th6 dardboard tulp^ to the open end of the 
paper bag with rubber bands. Place the/ bag on the 
table. Set up the paper dolls at a 'distance of 
4 cm (2 inches*) from the end o^ the tube. **Push 
hard on the bag. Ask: What happened? What was 
in the bag that made the dplls fall down? (Air.) 
What hai?pened when I pushe*d,^hard^ on the b*ag? (it 
made the air- move -lOUt fastT.} What do we call 
moving 'air? . (wind.) W^ire y^n ever - like these pa- 
per dolls - knocked down hy the -wind? (Allow. -the 
children to sh^re w^ihdy day experiences.) What 
does this show about.vWirid? (it has energy.) IJpw 
do we use the energy in the wind? (if children 
mention windmills', ask where thqy have seen one 
and what kind of work the windmill was doing - . 
pumping water or gr indinqf corn etc. ^If the chil- 
dren mention sailboats , as*k if they Jiave sailed 
in a«e and if it went fast or slow.) " 

Make some windmills. Give^ eaph child a dittoed 
copy of tha pinwheel pattern.' Cut it out and fasten 
it together with* an unbent paper clip^ Cover ;the 
milk carton with construction paper. Color ^oors ^ 
and Windows on this mill-4iouse* Fasten the wheel 
to the top front' of the house by inserting one end - 
o^ the paper clip ihto the*^ top of the roof. 

Have the child represent the wind and blow the pin*- 
wheel. Explain that in* a real windmill the turning 
Vhe^l would turn some machinery to do some work - 
perhaps draw up water from a" well or grind some 
corn. 

A^k: Does your pinwheel move if you don't blow on 
it? (Air currents in the room may cause it to move. ) 
Blow gently on your pinwheel. Does it move slowly 
or fast? Blow a little hairder* Does your pinwheel 
move slower or faster? Who can make a rule ahont 
the pinwheel? (The harder^ you blow on it, the 
faster it turns.) What are you using^ to .turn the 
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pinwheel? (wind 'energy.) 

\.SjippJ.ementary Place some drops of poster paint on wet finger 

. * Activities paint paper. Blow through a straw to move paint 

/pS^ and create a design ♦ Ask students what causes 

\ the paint to move? 

^ • • Make kites tp fly on a windy day. 



7. Water is a Source 
ofEnerg^y ^ ^ 



Overview 
Objectives 



Matefrials 



Backgroiind 
Information 
(Te^achtfr us,e 
only) 



Teaching 
Strategies 



This lesson focuses on water as>a source of energy. 

Students should be ^able to: * ^ 

1. ' Identify moXr.ing water as a source of energy. 

2. Construct a 'waterwheel and observe that 
water can make it move. > - * 

Picture of (hydroelectric)' dam * ^ 

Picture of mill with watejrwheel 

Bottle caps with holes punched in center 

Pencils with erasers 

Thiombtacks . . . ' 

>v- 

One of the oldest ."sources of enelrgy used by people 
has been moving water. Pebple h4ve used water to 
transport themselves and -^heir goods. They used 
waterfalls to run ,the machinery which ground grain 
and sharpened^' tools. Today river water collects 
in natural waterfalls or man-made dams or lakes, 
"Where giant waterwheeis or turbines run generators 
which produce electricity, 

Using- ^he hi'stprida!l approacSi, this lesson e^cplains 
some of the purposes of watervheels of the past 
,and the growtfi of hydroelectric plants. 

Look at (or have the children bring in) a picture 
' -*of a mill witl\ a waterwheel.\ (One good source for" 
pictures is. WindmiTls^ and WatermillS / by , J6hn 
Reynolds (Praeger, New York, 1970.) Ask: What 
mkkes this wheel- turn? . CWovi/ig vater.J Explain^that 
the farmers used 1;o .bring.. their ' corn and grain to 
♦ the mijler who would grind- ^theit\ up %n his mill. 
His mill was always built near a river so he could 
use moving water to^ turn the grinding wheels. Make 
a waterwhe'el- and' see how it works. ^ . ^ 

Trace a waterwhe^l. on a piece of tagboard. ""Cut on 
^ solid lines and- fold in the dashed lines. Fold in 
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pin, ,put/.th^ 
Brwheel * Ain- 



J. 




^Sunuparizing 
the Lesson 



the same- direction around 
the wh^el. Put a pii 
thijough the dot, * Holding 
the 
Wtei 

der a glow-irfunning 
faucet and watch 
the water npke 
< . the wheel t/urn. 
(Dried out/after 
use, this wheel 
will last /through 
.two or three demon- 
strations/ Ji more 
permanen-q wheel 
)can be made using 
th6 end 4f a tin 
can. ) 



Look at (or have the childreh bring in) a oicture-^ ' 
of^ a^ hydroelectric poweif plant. Show the picture 
of the hydroelectric plant and dam: Ask;: / 

WhaL|: is moving in the picture? (Water land wheel. > 
Where is the wateir going? (Ove-jf^ the eage^of the 
^ . . , ^ embankment J) 

Who has .seen, a waterfa^ll? - (Ask them ijo describe 

how it looked, the 
noise it made, etc.). 

Explain that a dam is a man-made waterfall' - that- f 
'it is. built to use water as a soupce of' energy.'- ^ V 
^'Tell'them there is usually a large' building- next 
to the dam where electricity is produced from the • 
moving water. ^ " t 

Review^ the sources of energy with this gamer 

Ask: 'What source of energy does fossil make you 
think Qf? ^ ^ . 

(foal oil , na^ral yas\ ) 
What does a pinwiieel make you think pf? 

(Wind.)' 

What does' a hydroelectric dam ma^ce you think of? 
(Water .) . 

What does a growing plant m^e you think of? ^ 
(^un . ) ^ ' , • 

What does a growing girl or boy make you think of? 
(Food,.) y ^ 



Extended Field Trip - Visit a hydroelectric "dam or an old 
Learning gristmifl if one is within your geographic region. 
Activity » ^ 
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8; Energy Conserviation 



. Overview This lesson wiir help to develop ^in understanding 
V that we use energy in many ways "and, because ofr^^ 

this tise, we must learn to use it more iiisely.' ^' 



Objectives 



Materials 



Background 
Information 
(Teacher use 
only) 



Students should be aijie to: ' . 
'fy 1. Teil How ^nergy is helpful to them in.^ their ' 
homes. \ 
2. Suggest ways energy can be used wisely. 

» 

Pencils 
Crayons- 
Manila paper (18" x. 24") . ^ 

Energy benefits ua in many ways. It warms and cool's^ 
our houses and other buildings, provides transporta^ 
tion, and powers the many engines and processes 
>of industry to improve^ our lives. \ < * 



Teaching 
Strategies 



1, \ 



However, the resources needed for production ahd 
use of energy are in limited supply. Fossil fuels \ 
such as oil and natural 'gas are .in very short sup^ 
ply. Conservation ofi -energy ^ resources is essential. 
But conservation will require ^a change^ in our atti- 
tudes and lifestyles. Turning off lights, driving 
fewer miles, turning down the thermostats, are com- 
mon ways to save energy. Thfe* point of this lesson 
is that conservation works only when everyone co- 
operates. ' . 

Activity 1: This lesson is best opened with a re- 
collection of , the energy tour. Ask: Can> some- 
one say how energy helps us here in our clas3room? 
Isp our school? . Can you think of ano^ther place 
where energy is helpful to us? (Home*) How is 
energy helpful in our ho^es? (Have children give 
examples * / 

DevelQp 'the lesson by asking^ if there are other 
ways energy is u^ed in our homes. Distribute 



man^la paper to each child. Sayf Fold your paper 
in half lengthwise. (Show them) FQld it in half 
crosswise. How many rectangles do you have? (4). • 
Let/j_^etend each is a room in your house. (These 
four4^jooms slfould be stated: bedroom, bathroom, 
kitchen, living room. If you wish to do so, you 
may add other rooms on the qj:her side of the paper.)' 
As children say the name of each room, print it on 
the board for them to see. Haye^^e 'children copy 
a name on each square. 

Ask the students to take this paper home and draw . 
as many energy helpers in each room of their house 
as they can. Who could ^elp them With ideas?. En- 
courage the students to get their parent's help. 



Activity 2: Before the lesson begins, ^draw foui: 
sections' on the chalkboard and label them kitchen, 
bedroom, living roon, and bajihroom. Discuss each • 
room in turn asking what energy helpers the childre;ri 
found in it.. As each energy user i'S^entioned, 
have a child draw it ^n the board. / . , , 

Pull ^e entire'^te^son tggether with a statement, 
similajr to this one:/ Look at all the things we? 
found that aEe energy helpers. These energy helpers 
are a^:^o energy users. Just think how much energy-. 
they use when people in^ every home turn these things 
on. c • ' » . 

Most of the energy we use comes from our fossil 
fuels that took so long to be made. We want to maJ* 
sure t;hat theyTdon^t run out. How can you help? 
(Accept and discuss th0 s^uggestions the chiljd^en 
give.) 

* *' * . 

Distribute another large sheet of maniSa paper. 
Have each child draw one way to save energy. Use 
their pictures for a bulletin board. """'""^ggestions 
may be: ' . \ ' ' 

After use,- turn off :, lights- * 

radio 
TY 

- -~ > electric hlanket 

.faucets 
. ; etc. 

Tu^n down : ait conditioher 

furnace 
etc. ' * 
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Use less energy ; 



Supplementary 
Activities 



Save* energy by : 



push mower instead of 

power mower ^ * ' 

take fewer car trips 
bicycle instead of car 
carpool 

etc. ' . 

closing doors and window^ 
^ when, air conditioner is 

running, 
insulate around windows, 

doors/ and attics fOr 

cold weather, 
closing refrigerator door- 

quickly, 
etc. - - . ^• 



Have a fiftH or sixtk grader deirionstrate a simple 
circuit using a dry eel J and a light bulb. Add . 
extra light bulbs to the circuit.. Notice -what hap- 
pens to the^ amount-ojf light given off by each bulb 
as another is added. {Less until^ they gd out.) 

There is a certain amount of "energy in the.jworld. 
When the energy source is used up, there is nbrie 
left. We need to help gave our energy. 

Make a , home checklist such as the one On pa^e 36. ^ 
Have your class add other items to the list. Then; 
take it home for a week to check it. • 




HOriiriBNERGY CHECK LIST 




1. Turn off the light. ( 




r 












2* Turn off the thermo'- 
Stat (with Mother's 
permission) . 






• 










3^ Walk to jiihe store ^ 
















to stop the dtip. 




t 












5* Take a short shower 
^stead'of a bath. 
















6. Pull drapes or curtains 
to keep the house warm 
at night. 
















7. Close storm door tightly 
to keep out drafts. 


> 














* 
















9. 

• 
















10. 
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9. The Best Present of AH 



Overview 



Objectives 



Materials 



This activity will involve chiTdren in a dramatic 
play which reviews .the positive , and negative fac- 
tors involved in the use of various sources of h 
energy* 

Students should be able to: . , ' 

1. Make and/or decorate a simple costume or. 
scene^to use for the play. 
^ 2. Take, part in acting out an* energy story.' 
3. Apply what they learned in the story set- 
ting to what is the case in real life. 

(These may be as simple, or as complicated as you 
wish.) - . 



^ . .Teaching 
Slfat^ 



Roll of art paper or brown paper bags' 
Magic marker 

Crayoiis ^ - '^'^ 

Collage-type materials stapled or taped together 

This is a narrative whiSiv can be* read to your class 
first as a story to be enjoyed. Then you might 
want to invite another class in to see it. 

* ^ 

'oj^iscuss the various characters and make plans for 
acting out the story as it i^snarrated. Yx>u will 
need^^the followiijg character^^^ll^sted according to 
order of their appearance) : \ - 



King Oliver 
Wise Men 
Page Boy 
Mr. Oil 
Mr. Gas 
Mr. Coal 



Mr» Atom ^ 
General Water - 
Mr. Geothermal 
The Golden Sun 



You can extend the list by including people of the 
court. Some children might b'^usefd as stage hands 
to decorate and set up the throne. If you end the 
story Witji^the King giving lollipops to the court, 
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you might have a committee in charge of distribution. 
Try to involve everyone in the class in some way. 
Some might even be the artists who make posters to 
- /advertise the play. 




•* Adapted for first graders by Wendy and Harold 
^ ^Cratgr from the story, "The Best Present of 
All/" which appeared in the publication 
Ranger Rick's Nature Magazine , published by 
the National Wildlife Federation. 



^^At^^goiti^ time after the play, review what they 
^^TTavelearned from the story. Ask the. children what- - 
materials can be used to produce heat and light^ 
energy. Discuss the pros and cons of each form of 
energy. This should be k^tl simple but they may 
pick up more^than you expect; some from the play> 
others from TV or class disciussions., ' These may 
be among the things mentioned: J 



Form of energy 


Good about it 


Not good cibout it 


Oil ' 


Easy to trans-- 
port 


Expensive 
' Scarce 
May leak *and 

spill , 
Ga^line 

dauses air 
"pollution' ^ 


Gas 


Clean 


* 

Expensive 
Limited sup- 
ply . 


Q 

Coal 


More available 
/< 


Pollutes the 
air 

. May spoil the - 
environment 
(strip mining) 


Atoms 


Available 
Clean ' 


Poisonous 
waste • 



\ 
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Form of energy 


Good about Tit * Not 


good about it 


• 

Water 


Clean 


<► ^ > 

May spoil 

streams 
Not enough 
available 


Geothermal 


Clean 

No poisonous 
waste 


Available 
only in, li- 
mited places 


Sun 
Wind 


Unlimited amount 

available 
Doesn't spoil the 

en\^ronment 


Presently 
expensive 



. \ 

Note: This ig in no way meant 'to be a complete list, 
nor would you expect your- class to pick up many of 
.these. ^ Any that they get are a plus for energy edu- 
cation. * ^ 
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THE BEST PRESENT OF ALL 



Adapted from Ranger Rick's Nature Magazifie and. 
condensed by M. Wendy Crater and Harold L. Crater. 

" N^This is a story about King Oliver who lived in 
a cold dark^ castle. Because he loved the children 
in his land he invited, them to come to a wonderful 
party with ice cr?am and cookies andvlollipops to 
eat.. King Oliver wanted bis party for the children 
to be extra-special-spepial. He wanted to give 
the children "the best present of all" — a present 
for all their lives and all their children's lives, 
too — a present for forever. , , ^ . 

Kin^ Oliver asked his wise men to help him. 
They sat in the cold dark castle and shivered as 
they tried to think of a special present. .A .page "'^ 
boy with them wished out loud to be warm and his 
wish gave the King the idea that he could give his 
children warmth and light forever-. ^ . _ . - 

One of the wise men told the King that a' fire 
would boil water and rtiake i^team to yarm the castle 
and turn a motor to ipake thft lights ^work. The ' < 
problem would- be to find enough -fuel. The wise men 
made a list of things that can be us6d to produce- . 
energy. ^ - , ' c _ 

The King invitgd all of the energy sources to 
the castle. 

Mr, Oil and Mr, Gas came in together to talk 
with the King. Mr. Oil was large and me^sy and left 
oily footprints when he walked. Mr. Gas" was small 
and timid. He was very neat and clean looking. 

The King ad^d them how they could make energy 
for his children's homes. ^ - . _ . 

* Mr. ^ Oil told the ^King that he was really very* 
clean. It was because there were* so many cars that 
there was hir pollution. Mr. Gas also said that he 
would burn clean. Both admitted that they would not 
last very long because when they are burned th(ey., , , 
are all gone. The King sent them away because his 
present had to last forever; and they would not. 

■ 1 



t Mr, Coal caiSe~in next. He was a giant; covered 
'with black stones and leaving dirty dusty puffs' of 
coal^when he walked. . • ^ 

He told the King that he could not bum cle^. 
Little pieces would get into the air and in people's 
clothes and lungs although -there was, plenty to last 
a long time. All that had to be done was to push 
away the grass and trees and dig the coal up* 

The King sent Mr'. Coal away too. He did not 
want his children to have dirty air or lose their 
trees and grass. 

The King saw Mr, Atotn next. -He was a very shiny 
neat man who bounced 'when he walked. 

Mr. Atom explained how he could split and make 
energy. He said he got very, very hot and was full 
of ener^. He did have a problem with a poison 
called radioactivity but could keep the poison in 
a box.^ If the King could find* a place to put the 
box for a very long time, the poison would be all 
gone. - ^ ^ - 

. Sadly KihgvOliver sertt away Mr. Atom. The King 
did nojfc want his children to have to worry cibout 
poison.* 

General Water marched in£o the room and saluted 
to everyone. -«He would flood the valleys "^d rivers 
and make a dam, he told the King. That dam would 
^ive'^tie King some' energy for heat and- light. . He 
did not want to lose his valleys and mountains, 
so the King told General W^ter goodbye. 

The i(ing was feeling very jsad. He wanted a good 
sourc^^of energy that would not', destroy the land 
or Hu^ his children. ^ 

, The wise men brought Mr.' Geothermal to the King 
Mr. Gfeothermal was very round and clean and he 
puffed and huffed when he. walked. ^ 

/ . • ' ^ -~ , ' ^ 

This time the King heard about a good kind tof 
energy that yould use the heat already inside the ^ 
earth to warm homes and turn motors. -He could be 
pumped out o'f the,, earth, Mr. Qepthermal told' every- 
one in his puffy voice, and the land did not have 
to be destroyed. King Oliver was happy. . He asked 
Mr, ^Geothermal to sit beside him.* He wanted to • ^ 
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talk with him s6me more. 

Suddenly^ the "room was filled with warmth and 
light. .Before them stood the golden sun* She was 
like a beautiful; golden butterfly. Her dress 
shone like a thousand golden coins and when she 
smiled all the room was warm. 

The golden 6un told the King that her energy 
made plants, and people grow. She said her warmth 
could be caught in a basket of stones anii let out . 
at nighp to- warm a house. ' She could make the 
wind bldw to make electricity. If the King would' 
build his houses to cdtch- the sun, 'and make wind-i 
mills,, then hi:^ children" could have warmth and 
light forever — bebause slie' would be ther^ for- 
ever to serve them*'^, "[^en the golden sun left the 
^King's castle to Visit the other side of the earth. 

The. King spread his arms wide^ He smiled a 
happy smile./ He had a 'Wonderfully good present fpr 
his children — warjath and light from the earth . - 
and the sun. And guess what else?' Ice cream and' 
cookies and lollipops! 



"The Bluest Present of All/\ adapted with* permission 
from Ranger Riek I s Nature Magazine , National f 
Wildlife Federation, 1412 Sixteenth Street, N.W., 
Washington, D.C. 20036. 
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